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(57) Abstract 

Cyclic tctrapeptide derivatives represented by general formula (I) or pharmaceutical^ acceptable salts thereof: (wherein R 2I and 
are each independently hydrogen, linear Q-Q alkyl to which a nonaromatic cycloaflcyl group or an optionally substituted aromatic ring may 
be bonded, or branched C 3 -Q alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may be bonded; and 
Ri and R 3 are each independently linear C,-C$ alkylene which may have a Q-Q side chain, and the side chain may form a fused ring 
stnicture on the alkylene chain). Histone deacetytase inhibitors, MHC class I molecule development promoters and drug compositions, 
containing as the active ingredient the above tetrapeptide derivatives or pharmaceutical ly acceptable salts thereof. 
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tmt£%l(D\l7. hV-rJ-tr^ — tflfiSJWMtfUIIHC class- l^^miSji 
MHC class- I#^f&m&iittUB£#J/8U;^ ffi&#J^©E3Sfflj£*W1-s ij^ 

i aDttlftlBIJB fift&lfflfl& C J: 3 K o |» <• #*#SP *b ft g 

Ufc**, H«#^kEffli**fc«)©a«Jia«d8'?i:UTllHC class- I^ft 
^©WMilitzifmLTV^. fcg&li, MHC class- i^ftj»gy-rscfc 
t% BB®ttlMlllfire*6i:UT. fom«*>5)|IH>TV^. fflj^F, 

£&R**£g$n, .cn&#aasai(£A*i-*sM(*w cuss-i^k 
•fcuss^sns. ^(-i^ MAMttT ansa:, ^©^ea^aM 

C©MHC class- l^O^IAifiTl-Cfcij, tiHB®fcg*fc «t «»|»««ft 

testis ci:#fggsft-ci^. ztihmmfo&zwmft'm Jirxm&m 

1&(0&mm&WM*Bmtl,tzW$UZ&^X. <gTU/cMHC class-I#^©Sg 
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TK*JV>T, {STLT^SMHC class-I#?©fggi$:MHC class-Iilfe^- ©^A 

Si&LT^S (Tanaka, K. , Isselbacher, K.J., Khoury, G. , and Jay, G. 
Science 228, 26-30, 1985; Tanaka, K. , Gorelik, E. , Watanabe, M., 
Hozumi, N. , and Jay, G. Mol. Cell. Biol. 8, 1857-1861, I988^£#!l) . 
tZ6X\ MHC class- Itttofmi*. *(0 g EIMIHlB<DinftJt&&. 

vim-r?>ztx\ mhc class- \ft?(DmM$,umi<tizz£i)mm-2nz. 
pim&w&mnmvizm&Lx^zmmim'ifrbZAK afe^nscasft 

&&ZmtzLX^&t%Z.bftZ>$<D<D—Dlz^ &&&^?w??-y$nz^(£> 
oy^>»attt, RriS»«i^7-ir^;Hbo^iaife%|ftoT*jy, ^^i/^-y- 
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ft«S£tlS*>\ C©tl* h>f7tf7- k'CD^^tt«:|5§S1-6i:, t 
>A (trichostatin A) ^® 2 iz&t h v^Vy (trapoxin) SHi#£fflV> 

7^ Mb£tl ©K- 1 rap £ ft V > 7 7 ^ x - 1) 7 A T'll^ £ ft/c i: ©fg£** 
«c £ tvc « U , h7 >»K h7^^f K4ftft*<3 &B*S 

<hxji^ttiE«<k 4 d -r asai £ & s ©-c. ^fl:3Mio-ai * u t & c smhc 

class- l7>^mc?tUTt»ffiii^ffl?:^-rBrtHt*^S to©, 

MHC class- lft?%mztttZfemttm tm-tM* h>f7tf7-t'M 

%ti,xmmmm&&zzwm*B?<Dx\ mhc class- ifl^aacwtcn^ 
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gftm$%$btzW.-&&}&fii&ft%**t, JJHBfcliHC class- I#?f§3i{Eit 

t^t, *|gBJ(i, aaiai(MBJBT*(DMHC class- I^^fSaatw^-rsffijtff 
( I ) » (D , (I") M (I'") T-^^ittr 




4 



WO 00/52033 



PCT/JPOO/01141 




u < itmrnm tm-tzzt^bh u x t, * v^*« 1 

d *,*5^§3g**i|g£LTt, ±^mm&3 ~ 6 0#tt07;MM'aS«:*U 
R„ R 2 &tfR 3 tt> •ttl-fftttAUT. «±CJg»)|«l ~6©M««:tltfe 

(I*") (Zfc^Tte, R„, R 12 , R 2I MR 2! 0'>^<^1^I^^DA4^ 

c i ass - 1 ft?mmfe&m t&m-tz. 
*^«B*ii, ^©SftW^sstT'&SB^s^M, ^i¥i 1-53 
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( r " ) ofls^s-c* a©sv u fc«3fi©ffln*» £ «t y ^2 n 

"etim&LT. 7am. ^wmm^7^^jmmb<itmmm^^-t^ztt 
*5^t i^bxt iPiis 1 ~ 6 ®ii7/K/n, x.im%mmm 

^3~6©^fe©r;mr^?:«i-„ ::-e, 1 ~6a>mm7J\'*jv& 
#*»3~6©#tt©7;MM'l^LTfck x^;wg % ynb>i, 

7>;i^ *>*;HS, ^*$/;Hg, -fV7P^l, -fV7>*g, tert- 
T^US, sec-^V^S. tert-^^^^S, A-7D^ 

mtb-cit. wu-7u\d)\,m. i/9u-7*j\,&. y^u^y^-)vm. i/?u 

(I) - (I'") ©<b^5$tCfcH>T, R„ R 2 &tfR,li, -tft-ftlffiSfc 

l/T. i±i:^ISi~60^ji4|fUt<J:v^Mili(l~50ili7 
^*u>»£*t. cct\ «*»i~6©^tt*4:L/Ttt, **;Hk x^ 

®&mmi&zj&f&-tz>7J\<*u>&t L/Tii, u-71-i/vi, 1,3-71- 
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2,3-tfy 4, 5- kTU v-ix>S, 3.4-^ y*-? V-U 

2,4-try^-u>, 3,4-t:*';>>'^i/> % 2,3-n*7^-u>, 4,5-tfy s^i/ 

3,4-fc'y#^Uy, 4,5-ey ^-l/^fe^tfSCfcAiT-tS. 
9t?> -$5$ (I) ~ (I"') (D<t¥JZT'm2nZ 48©#^«JS*«. 

SP*>, (II) : 




) OH (II) 

-ft^ (HI) : 




OH 

(5$*. r 21 . R„(i, -en-fn-iKss (i) or 21< R 22 ^pib»^^-r) -c^s 

^a-7^S, -88^ (IV) : 




(5$<k R 3 li, (I) ©R 3 i:pIC,»§:^-r) t,T^n5M©a-75 
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SM. (V) : 




o 



HO 



(V) 



T'^£*l5a-75 Jm. Ztlb-ti& (ID ~ (V) T*^£*l5 4tt0a- 

(V) ©ffl|fll*;i/^^;H6*t HDW»t:H9lfct ) ©fib6. 
*^BJ©-SS^ ( I ' ) tVT$M3|Dtfh7^^K^lt WK©- 
«5S (I) ^StiSJStfxh^:/^ Kil^llS'bt, 
<Um£^-fSa-75 y|*®ffiiI*«3ELfcfc0-eas. fip*>, (i) T . 

^2*b6JS#xh^7^h*m##U3fc^Ttt. (II) ©J^tOfi 

a* s a^^?:^OSS5K{|j^^*-tS7 5 JWLX'3b?>i)K -$3$ (IT) T-^S 
n5Sttff7^yf -®5£ (I) T— tt^ (III) K*B^-f6ffi 

d") t^^nsittf h7*7*\tmmm*-i!8& t <n -e© 

(ID St/ (III) t-fflS1-6ffi«**v^rtl'fea|R*&^t,»SI««tl* 

hk. -«S(r") ^3nsgM»<m-tt5$ (i) -r-©-^ an &v 

(III) J-«ai-6M^i**it,.ajK*«:*tf3itt«|»%W-r*7 5>'» , T» 
fct*v\ 

*mw<D-mi£ (i) ^snssMK^^KKfei^T. fntMtsa 

AftEM*. iJ>&< 1 oXli2o%D-^CJ: tj v $0 £ L -#£-r6 t 
^ftK*iStt-e£>6a>\ ^©li^ii-fis;^ (in) tut (iv) ©75 ysi© 
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<iu»*t<{i, mmimoT* jmooh. (iv) -e*£ft6fc©£, d 

(IV) tVTt$Wfe©5: > D-#(;jlft!U £S6 2i|I$:L-#i::>Ift-tS £ J: v\ 

-tt* (V) ©7 5 SWOWmiUViS^i/fr&frhmMZftZM KD#itAi 
-C*S©T\ C©-®5$ (V) ©75yg&li. 3cj8©l>^>fcHb'<, L — fe 

h7^7^K©&£gB#li, BiTIB©-®^ (V) ©7 5 

) c^ra^u itia©-^ (v) ©75 ;mK&*tzwmt kd#^a 

ftoT. 3«©a-75 ygfcli, ^©{BJggfcfUffl IttT. h >f7tf 

a, (iv) ©s^7 5;iii, mib©-^ (v) ©75 ABU*: 

Kn+-^A^ig©|pJ<^|pj$:@^i-5^ ±K«8tg-t3. -&5<5 (IV) 
-#7 5 y&©JHii£li, @ 2 h 7 /f 4 > B i: 1^5 ^©D - y d y 

J§j&-f s-fiffi©gR 3 fi, <; b U l/>S, ^ij$;>-2- 

cnf>-ffli©^b7K^»{r«^T, 7 5 y^fgiiC^Mtf 
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* > ->*;i/g. * § v^tt h y y b 7 7 >© 3 - -< > k v ^jimm&oM % ± 

*»W©-jtt5$ (I') ©lttTh7A7fK»»#lt, -j&5£ (I) ©S» 

©ffiS$r^Hb^t»©-e*tJ, -j&3$ (I) OStTh7^7"f K^»|:fc 

v^t. #*l^-«s(id- (v) ©7 5 j momftte, -*5* d') ©m 

5*(II)~ (V) ©T^yilOltfMBMCWL-Ct., -Sa^(IV)OSR«a-7 5 
^i^tfK-$5$(II)©a-7Sy&£D-#Kj§}RU SUO2i(0a-7 

£/c #^©-#5$ (I") ©Ji#xh7^7^Kg8l»#i±> 
(I) ©^xh7^y^K^|#^(i*j|-t5-jSa^ (III) t^1-a-7^y 
&t «J^^?:^03l^jg§:#1-S a 7 ^ J Lfcfc©T*&S. ftoT, 

-«5^(ii)~(iv)©75 smnmmiz. -ttss (i) ©3U*xh5*;^K8§ 

»^tC*J^T»*U^-|3^(ll)©7 5yK©S^{i, (I") ©H# 

(I) ©S^xh7^y^KH^#(Ife{tS-fiS!^ (II) i:*ta-7^| 
«raj^|J|«:^t^filJi«:*$i£cVN7^ yK(lg#«>l/ct)©(l^S1-6. ft 
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or, -jftss (i) ©itfl^7^7f h'ii^icte^t, »£U>-ia5$ 

(IIl)©7 5y$£>jliRI£> (I") ©attrh^^HRStttrfc 

«S(II)^(V)Ca%-r4il©a-75y||*aj»«*ti:l/T % ^^H«®» 
Jfc-*fc©XgKJ:yR3frr$ci:*ST'tS. *©X8®H»fcBBUT". 

kuer-ts. 

Sii:^tfh7^yf Ki:U «#*«CH»5S (V) i:^ta-75;eo 
£3. aTOdO»J6Xg«:|RRrs. fcfc. i^©fb7^7fK^li, 
I^:k*iT?t4^ &T©OTT-t±, (IV) T»a«*l*3Rtta-7 

7 * y h* * H3# % i§ s 1 gy k y rbj-t 5 . 
*r. H«o^^K^i»acCttv\ -i»5«(iii)xo f -j»5«(iv)©7 5>' 

S?:^>^x7.x^HbU-C«St/c-^ (V) ©T^K^ltitt 
&*>\ C©3§gCfcH>T, |g*475 ygf©75 y»M(C{iBoc-S (tert- 

;^^>^/;^S^<D^^^)^w(itert-y5 1 >'^x7>7 1 ;^?:ffiv^, Dcc/HOBt&K «t y 

Z-gltt»»i»iPd-Cltt«(lJ:oT»«3l7cWtr»*L. BtKfc 
9*tfett» 7U-75>fcUXMW7K«:fllv^»»x^(|i{c»ai-r*. » . 
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(112) ***#f?j£fc«kS»tt*7>K0£jfc 

tert-7**;l/X*r;l,©|jfc£ (BB&S) Zfto. *kfcm*. R&Htfr b V V 7 
-J&5£ (VIII) -e^^nS^7^-K^ffl^^«©l/I0»?:DMF(I^g|L0.1niM 

©agK&sj^KSirrs. dmfmk^t, 36=»7s>. 

-< 7 7*DfcVl/X^;l/7 5 >&tfHATU (0- (7-Azabenzotriazol - l-yl)-l, 
1, 3, 3-tetramethyluronium hexaf luorophosphate) fciDiL ^i&-e30#il 
^-T6„ 51 ffiEODMF»«[{Z, -jft^ (VIII) T'TFZftZ^y?}; 

30#ra&#1-6. WK©lt^«:IH0|Hl»»;jgl / 31^£*«fir^. EJ6**7ft, 

^2>7 7 v> 3.2 h 7*7 7-r — (w«fc oTftSS*f 6. 
(Xg3) {ffl^H KD*1J-A&flgjg©iiA 

±iB^tft^7?- K cDffiSlg^ y ^xt> T-;Ki, ^ ^ y -;K|jpd-c»jK£ 
T-BOPK|g$:^ipLlltra^t/c. fif&*7«, DMflTSU *t'f*>f 

atisttJiciu-iRs* (i) T-^^nse^^^-s. 

(D . (I"). (I"') t^Sti6S«fh7^^H 
frv\ #^T\ l§ 2 fUJH L T^#-r h 5 * 7** K £ U 3e>£M 
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#^©MHC class- I«>?ie?affiJtffl|(i, ±-CSiBJiL/cffijm*JS^t KD# 
5r^-TS. ^©MHC class -I#?»S(EiIflU8f±, t^b>f7tf7-W 

*x-mm n & 6 ^ * * > x r -t * 9 — if»^ia^ e # csit s tni&Jijifii*. 

iNBfl&^a3©H^M©^^?>-r. (Ut^nfclfflC class- I^HIi:i£@1-5, 

mwtx^xm&btz%mm*$£%^a-7 * ;&zm^t>-zx\i hd^ 
?-mm(DftmmmK <t s 7 # v v ^situ < i\ ^«T-o^tt^«nfc 

ffc£$l i: & 6 i t s . 

*S893©Eigiia«J{i. iifIB©MHC class-I#?f8m{8Mftffl**'JfBUT?S 
if «»m £ JUSTS $ OX$> S i:^5Sttf b7^^f Kg§«#0> 
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(Dm&ZO. 1 ~5 Omg/k gCDfgffi, ft£ U<1*. 0. 5~10mg/k 

mit&mnm k m $ *i * mmm % in a t , k a-r * * -t s d i: 
9mm 

*^*K»*#0*1-*«*ifc£JB?Stt» Wt>, MHC class-UH^f&SMBit 
fls/BXtffc* h >f7tf7- fcfilU&IBSiStttwfttt-S w fcAttttC J: UK 

Aib:2-7^y-f Asu(NH0H):2-75 y-8-t K** * Vzilk 

Acc5:l-7^ y % >^D^>^>-1-^;1/jKVK. Acc6: 1-7 5 J W D^*+J-> 
-l-;&;lotf>K, Acc7: 1-7 S J WU^-7Zy-\-ii)Vi$ym^ Acc8: 1-7 5 
JWUjcVZ 1/-1-%JVjH >M % lAin: l-75;-f >#>-\-1tj\sX>m % 
2Ain: 2-7 5 > -f >^>-2-77;M<>it Pip: U Cha:7 5y^ 
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(###11) CHAP-15; cycio ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- )<D£f$. 



Igl Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 nunol ), H-D-Pro-OtBu ( 0.862 g, 5.0 mmol ) 
£DMF ( 10 mL ) ll&j&U *^TH0Bt H 2 0 ( 766 mg, 5.0 mmol ), BOP 
( 3.3 g,7.5 mmol ), h U xf;l/7? > ( 1.75 mL, 12.5 mmol )£Jn*., 2B# 

raj*#ufc. &.mmzmffi'&. mwc^Jiizmmb. io%^x>^. 4% 

NaHCOjfeit/iSSl^^T'JlH^^^L/c. *g*MgS0 4 -C£*§&, g& 
*77"r>a>>i;*y^D7h^77^- ( CHClj / Me0H=99 / 1)T'»» 
I/, «fi<b^ttl.403 g ( 62% )i®ft®ntLTmtz. 
Rf= 0.83 ( CHC1 3 / Me0H= 9 / 1) 

Ig2 H-L-Phe-D-Pro-OtBu 

Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mmol ) ^Pd-CfcE l^CRU^ &f&M 
ircKJ:UZS«3cL*:. 10l^|fflgJ«:«:ff.v\ Pd-C£8j&L#ifc ^filSft. 4% 



CHAP15 
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ft£tl0.853 g, ( 86% 

Rf= 0.50 ( CHC1 3 / MeOH= 9 / 1) 
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Xm Z-Aib-L-Phe-D-Pro-OtBu 

H-L-Phe-D-Pro-OtBu ( 0.853 g, 2.68 mmol )£Z-Aib-0H ( 954 mg, 4.02 

D7 ^77^f- ( CHClj / Me0H= 99 / l)T'f»S¥U «Eft£»1.23 g 
( 85% 

Rf= 0.75 ( CHClj / Me0H= 9 / 1) 

XS4 H-Aib-L-Phe-D-Pro-OtBu 

Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) £Pd-C£ fflV^Tgl^cK 
&£&&7tK<fc Vrnzm^btz. 10B#H£jfcfcfTi/\ Pd-C£ifc3®Ug*gE*?g|S 

4%NaHC0 s -e4»»L»lfta:^^{C}amL/c. »aj»['feNa t C0,"r?«»a. Milt, 
$IE{t£$l0. 726 g, 1.80 mmol ( 79% 
Rf= 0.50 ( CHClj / Me0H= 9 / 1) 

M5 Boc-L-Asu (OBzl)-Ai b-L-Phe-D-Pro-OtBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mmol ) £Boc-L-Asu(0Bzl)-0H 
(1.02 g, 2.70 mmol ) £±sEII11©7j5&K <fc Utt^Lfc. M^^77«r> 
z-i/VilVfrtW? h^^y^- ( CHCI3 / Me0H= 49 / l)-e**«U ftlBft 
^993 mg (72%)£*#£. 
Rf= 0.71 ( CHClj / Me0H= 9 / 1 ) 

Xg6 H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H.TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu ( 993 mg, 1.30 mmol ) IZ h V 7 
;M-D#& (3mL) £*#T-Cj&nx., BocSfc,fctfJg = :/^;Px*x;|,©|&ic 
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)V (l:5)-0HftU MQ&®Ltz„ HEfi:£t/737mg, (78%) *%fz. 
HPLC: Rt=8.66 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1.0 mL / min ) 

Xg7 cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Pne-D-Pro-0H TFA ( 30 mg, 0.042 mmol )£DMF 
( 400 mL) KfcHSit, 0.1 mM©®g(r & <5 <fc O b tz. DMF^(I10% 
DIEA/DMF ( 0.3 mL, 0.17 mmol )fc<fctfHATU (25 mg, 0.066 mmol ) fcj&n*, 

7&&l&m*Mmb. »»xfM:i|»$t, 10%^x>&, 4%NaHC0 3 fcJ: 

xf&ft&t&Tk-vmftvt&Ltz. &*M g so« mm. Mi%7 7>r> 

a>>iJ^WD7h^77-f- ( CHC1 3 /MeOH=99 / 1 )-*?»» U HiBft^ 
^1151 mg (61%) fcftfc. 
Rf=0.78 ( CHCI3 / MeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear 
gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / min ) 

Xg8 cyclo (-L-Asu-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol-)£^ 
$J-)VS mL£»*3-t*. Pd-C£ JB^Tgfc6&7tK «fc U /<>^H^f;l/i$: 

124 mg (97%) *ntz. 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CHjCN / 0. 1% TFA over 30min, flow rate 1.0 mL / min ) 
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Xig9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 mmol ) £DMF (3 
mL ) KfcjWLaKfcT, t K U*i/)VT ^ ( 86 mg, 1.24 mmol ), 

HOBt H 2 0 ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )£Jn;L hU 

( 0.24 mL, 1.74 mmol )&SJDLfc. 2«n«^ft. 
ULlmLi: L/cCD*>, LH-20 (2x85cm)# 7 A (»aj«DMF) K«fc OffgJU*:. & 

»J«Kft£tt95 mg (74%) 
HPLC: Rt=16.32 min (column: Wako pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=516 ( M+H )+ 

(mmm l ) CHAP -54; cyclo ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- )©£ 
ft 




±iacHAP-i5©^atrmb^t^. 

HPLC: Rt=17. 04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
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gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 



(^8§0!I2) CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) (Da 




±iecHAP- \5(d&&& iz m b U tz . 

HPLC: Rt=18.25 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 
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(HJI5^J3) CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) 
ft 




±IBCHAP-15©^^Cm V tz. 

HPLC: Rt=19.24 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=570 ( M+H )+ 
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(HJS0»J4) CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) 
ft 




±IBCHAP-15©^?£(cm b£ft Ufc. 
HPLC: Rt=18.72 min (column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=584 ( M+H )+ 
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(H«50>J5) CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) 




±ECHAP-15©^«j£{Zfllb^*L/c. 
HPLC: Rt=18.20 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(^SI§0!I6) CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f )-L-Phe-D-Pro- )© 




±BCHh?-l5<D£&m^mbiSf$.Ltz. (lAin(f){i, *«S0!1 7 ©lAin(s) i: 

HPLC: Rt=16.26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 



23 



WO 00/52033 



PCT/JP00/01141 

CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- )© 




±ECHAP-15©£jRj*K!Hl;£jSLfc. 
HPLC: Rt=17. 13 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 



24 



WO 00/52033 PCT/JP00/01 141 

(IM8) CHAP -91; cyclo ( -L-Asu(NHOH)- 2Ain-L-Phe-D-Pip-)£>£- 




±IBCHAP-15(D^j£(ri1i b^fiic L tz. 
HPLC: Rt=19.07 min ( column: ..Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 

(^$50!19) CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)£>£ 




±i2CHAP-15©£j&&JIifl b£« L /c. 
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HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=598 ( M+H )+ 

&MW 1 O ) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-I le-D-Pip-). 
CHAP-87 ; eye 1 o (-L-Asu (NH0H) -D-Cha -L- 1 1 e-L-P i p-) ©^jeR 




CHAP86 CHAP87 



Igl Boc-L-Ile-D,L-Pip-OBzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmol). H-D,L-Pip-OBzl HC1 (3.57 g, 
12 mmoDfcitfHATU (7.75 g, 18 nmol)&DMF (15 mUKfcfBS-t* *#TEt 3 N 
(4.76 mL, 30 mmoOfcill;^ &&&UvmWLtz. »||xf 
)V (120 mL)-caaSL. 10% *x 4%NaHC0,*»jft. 

77«r>a^D7h^7-f- (3.5x20 cm, CHC1 3 / 

MeOH=99 / l)tz JioTff&LBoc-L-Ile-D.L-Pip-OBzl (5/90 g, 13.8 mmol, 
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Rf=0.50 (CHCIj / MeOH = 49 / 1) 



PCT/JP00/01141 



1312 Boc-D-Cha-L-I le-D, L-P ip-OBzl 

Boc-L-lle-D,L-Pip-OBzl (432 mg, 1 mmol)£TFA (3 mL)(I$g?U 
30^»SL/c. KJfci£*@*&. &ET£*£LH-L-I le-D, L-P i p-OBz 1 TFA 
(638 mg, M lU%)*ntz. dttfc, DMF (5 mL)K?$8?2it, Boc-D-Cha-OH 
(326 mg, 1.2 mmol)£fln*., ^^T7jc^T HOBt H 2 0 (230 mg, 1.5 mmol,1.5 
^*), Et 3 N (0.52 mL, 3.7 mmol, 3.7 ^»), BOP (663 mg, 1.5mmol, 1.5M5 

s)*io*, mm-eismmmwistc R^m^mmvtz^ mm*** (100 
■u-caiasu io%^^>m^mm, 4%NaHco 3 7KM, mm-k^X'ttifn 

20^ U 8iEi8v^^»>AT'^^ »ixf;^ail/ : , XSftjfttt. 
77'r>a^D7b^77-f- (2.4 x 14 cm, CHC1 3 / MeOH=99 / 

l)C<fcoTiitIiiU Boc-D-Cha-L-I le-D, L-P ip-OBzl (565 mg, 0.96 mmol, JR^ 

Rf=0.27 (CHCIj / MeOH=49 / 1) 

X313 Boc-D-Cha-L- 1 1 e-D, L-P i p-OH 

Boc-D-Cha-L-Ile-D,L-Pip-OBzl (565 mg, 0.96 mmol)£Me0H (10 uDCftjg 
U Pd-C«& (250 mg)£jbH*. % Tkm^ftLTX-immmftLsOVfr^XT* 
m*&£Ltz. Vd-CMi&*mmLtz&. MeOH£®£Lj|£S£*tL-C. Boc-D- 
Cha-L-1 1 e-D, L-P i p-OH (459 mg, 0.93 mmol, 97%) 7 *- A 

Ig4 Boc-D-Cha-L-I le-D, L-Pip-L-Asu(OBzl)-OTmse 

Boc-L-Asu(0Bzl)-0Tmse (535 mg, 1.1 mmol, 1.2^4)Kzktf TTFA (3 mL) 
fciO*.. 30^^-CJ5tMLBocS©|^i?:^C^o/c„ TFA&£&. MJEET$£ 
&LH-L-Asu(0Bzl)-0Tmse TFA ftB#&|£{§/c. CftfcDMF (5 nL) 
Boc-D-Cha-L-I le-D, L-P i p-OH (459 mg, 0. 93 mmol) £ in X, ^V^T^K^T 
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HOBt H 2 0 (213 mg, 1.4 mmol, 1.5 S*), BOP (616 rag, 1.4 mmol, 1.5 *§*), 
Et 3 N (0.48 mL, 3.5 mmol, 3.7 S*)£;bn*., £»-C15B#|H8i#l,fc. gjfcjfc 
fc»8Ufcft» (100 aDT-JfttbU, 10%^x>i|*jStt, 4% 

20 cm. mmffite CHC1 3 / MeOH=99 / DCiot ft gt LBoc-D-Cha-L- 1 1 e- 
D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.93 mmol, JR^ lOOX^Attttl^fOb. 
Rf=0.20 (CHC1 3 / Me0H=49 / 1) 

Xg5 H-D-Cha-L-lle-D,L-Pi P -L-Asu(0Bzl)-0H TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.95 mmol) &DMF 
(2 mL)(Z^^L, 1M tetrabutylammonium fluoride THF}&8£ (4 mL, 4 mmol, 
4^J;)£;&n*£&T*30#ifcgU£. I, fcfc. 10%^x>$fcK}§& 

SriPxT, itia/ct, B^Sx^KlOO rnDT-ttmU/c. B*&x*-;WBfe|S 
fD*tt*-C2|§I«»L, «»T^*S/i>At?IHi**. #&x^;i,£f8£U/c:. 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 mmol, 
97*)£*§/c„ Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 
mmol)K*#TTFA (5nL)£in* % 30#Bag^T-;fcg LBocg©fi£££ *JC&o 
fc. TFA®£&, x— r^-5»x— (1 : 10) fcJn*.Hft3t*\ &gl&, ME 
TEJIU H-D-Cha-L-I le-D, L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol, 
JR* 100X)fe»fc. 

IS6 eye 1 o ( -L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-D, L-P i p-) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol)£DMF (5 
nL)fc»f?U ^©fcl mL£DMF (455mL, 0.4 mM)KAn, HATU (104 mg, 1.5 
3£), DIEA(0.63 mL, 4S*)©DMF (10 nL)»jft 1 mL fcJo* % MT-lBfrlHI 

Htm, t±. m&(DmftZ5®m*)&L, mtR&zft^tz. Eu&m*mmLtz 

mm^JU (100 mDT'ftdJU 10%^x>tt*»jft^4%NaHC0^»«, 
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Silfc. 77^07^77^- (2.4x40 cm, MM 

jfeM CHCI3 / MeOH=99 / l)C<fc o T#$M*|!£ bcyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D-Pip-) (90 mg, 0. 14 nunol, JR$ 18%). cyclo(-L-Asu(OBzl)-D-Cha- 
L-lle-D. L-Pip-) (200 mg, 0.31 mmol.JR^ 40%) fcff/c. 
cyclo(-L-Asu(OBzl)-D-Cha-L-lle-D-Pip-) 
Rf=0.45 (CHCI3 / Me0H = 9 / 1) 

HPLC : Rt=19.40 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 0 ( -L-Asu( OBz 1 )-D-Cha-L- 1 le-L-Pip-) 
Rf = 0.45 (CHCI3 / MeOH = 9 / 1) 

HPLC : Rt=16.80 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 

M7 cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-), 
cyclo(-L-Asu(0H)-D-Cha-L-I le-D, L-Pip-) 
cyclo(-L-Asu(0Bzl)-D-Cha-L-I le-D-Pip-) (90 mg, 0. 14 mmol), cyclo(-L- 
Asu(0Bzl)-D-Cha-L-l le-D, L-Pip-) (200 mg, 0.31 mmol) £ ^tl-fftMeOH (5 
■L). MeOH-DMF (10 : 1)1:^1, Pd-C#!& (250 rag) £ in*., tK^^TT' 

9£LX£$£*lt/T, cyclo(-L-Asu(OH)-D-Cha-L-lle-D-Pip-) (76 mg, 0.14 
mmol,lR$ 85%), eye lo(-L-Asu(0H)-D-Cha-L-I le-D, L-Pip-) (170 mg, 0.31 
mmol.JRifS 99%) £ mtz. 
eye 1 0 ( -L-Asu ( OH ) -D-Cha-L- 1 1 e-D-P i p- ) 

HPLC : Rt=12.64 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 0 (-L-Asu ( OH ) -D-Cha-L- 1 1 e-L-P i p- ) 

HPLC : Rt=9.48 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
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Xig8 eye 1 o (-L-Asu (NHOH ) -D-Cha-L- 1 1 e-D-P i p-) , 

eye 1 o (-L-Asu (NHOH) -D-Cha-L- 1 1 e-D t L-P i p- ) 
cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 mmol,), cyclo(-L- 
Asu(OH)-D-Cha-L-Ile-D.L-Pip-) (170 rag, 0.31 mmol,)£, ^tl^tlDMF (3 
mL)K»g*U HOBt H 2 0 (LDLDft: : 32 mg, 0.21 mmol, 1.5^*, LDLD, LDLL 
mixture** : 71 mg, 0.47 mmol, 1.5 3S), NH 2 0H HC1 (LDLD# : 49 mg, 0.70 
mmol, 53ft, LDLD, LDLL mixture** : 108 mg, 1.6 mmol, 5 ^SJfcADiL * 
#TB0P (LDLD# : 93 mg, 0.21 mmol, 1.5^*, LDLD, LDLL mixture** : 206 
mg, 0.47 mmol, 1. 5^1;), Et 3 N (LDLD{* : 0. 12 mL, 0.84 mmol, 6^4, 
LDLD, LDLL mixture** : 0.20 mL, 1.86 mmol, 6^*)£JD;t, mmtltftLti. 
S.mmT&. £$U/cEt 3 N miZ&mbm?*m£Ltz&. LDLD**&Sephadex 
LH-20 (2.4 x 85 cm, DMFWUiitig* 7 ACTlML Ucyclo(-L- 
Asu (NHOH) -D-Cha-L- II e-D-P ip-)( 20 mg, 0. 035 mmol) *mtz. LDLD, LDLL 
mixture**{£, 4>S ©MeOH II HPLC (column : YMC-Pack C8 10 x 250 mm, 
37% CH 3 CN/ 0.1% TFA)fcJBl»vcfl«U U eye lo (-L-Asu (NHOH) -D- 

Cha-L-1 1 e-D-P ip-) (27 mg, 0.047 mmol, U& 100%), eye lo (-L-Asu (NHOH) -D- 
Cha-L-Ile-L-Pip-)(51 mg,0.090 mmol, MS 93%)£*#/c. 
eye lo (-L-Asu (NHOH )-D-Cha-L- 11 e-D-P ip-) 

HPLC : Rt=21.34 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 0 (-L-Asu (NHOH ) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18.79 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanoI) : m/z=564 [M+H]+ 
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(^J£0!I11) CHAP-84 ; eye lo (-L-Asu ( NHOH) -D-Cha -L-Leu-L-Pip-) x CHAP- 
85 ; eye 1 o ( -L-Asu (NHOH) -D-Cha -L-Leu-D-P i p-) J& 





CHAP84 CHAP85 

gmTh^AyfKfflMll ^JfcfliJlO (CHAP86,CHAP87)lZipl;T^ 
itz. tztzL. Boc-L-Leu-D,L-Pip-OBzl<D37&Ko^-Ckl:, B0P|*^ (1.5 % 
ft), HOBt H 2 0 (1.5^ft)fc#Wc. 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Leu-D-P i p-) 

HPLC : Rt=20.89 min (column: wakosil II 5C18, 4.5 x 150mm, 10-100% 
lineargradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH ) -D-Cha-L-Leu-L-P i p- ) 

HPLC: Rt=18.33 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2*-dithiodiethanol) : m/z=564 [M+H] + 
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(HfiS0!l 1 2 ) CHAP-78;cyclo(-L-Asu(NH0H)-D-Cha-L-Cha-L-Pip-), CHAP- 
79 ; eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha-D-P i p- ) <D£j& 



cr 




y 



CHAP78 



CHAP79 



^la^Kx hyl7*F<D£m£. MMMIO (CHAP86,CHAP87)(cmbrfj 
ofc. /;/:U Boc-L-Cha-D.L-Pip-OBzKD^dov^Tti, DCC (1.3^*). 
HOBt H 2 0 (1.3^»)£EWc. 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -D-P i p- ) 

HPLC : Rt=26.20 rain (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
cyclo(-L-Asu(NHOH)-D-Cha-L-Cha -L-Pip-) 

HPLC : Rt=23.36 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H] + 

(U&m 1 ) MHC class- I#^S!(£iI?Stt 

^Wom^r b Mm &<DmtZ> MHC class-I#?#§gi{g3ift 

%W<Dft#iTV7*7l-Vmm#.*ftmi!itt>ZtX\ MHC class- 
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T'&SB16/BL6i&[|B&£$J8L/c. f£*fflj®<D^#f±. 10% FBS^^inU/cMEMlg«& 

10 nM©K»ttt::ilSLfc. h>f7tf7-- fc'B^IMTSttS:* 

b<DMS0Kjgfl?U fe«5 mg/ml (16.54 mM) ©Mfc&Kiigi h'jHT. 
#^>A(±, tr*S£ijSISgiSttKig@-f SMHC class-I# 

f*iE0>B16/BL6*fflB& & 5000{@/wel l CDiffflfla?BST- 96J*V-f*n:7l/-hG: 
MU ^well^^»J±iBCD^*200Ml*T\ 2 4fifHUS#Ufc«. MS^k^ 
^©M^m^»?:^%(w5&!^t/c^l0Atl?:^int. SltUt 7 2^i$* 
L/c. *<D&. 3-well£PBS -e-0»»L. i^STf -Siiifl&S. 

ffl^L/ci8Bfla*®(I^UTV^MHC class-I^H^Dftli, J^T©^?£-CSI 
^U/c. -&ffi#i:L-C. V?X£>MHC class-I*-?II#-r*t(t#-e*6StH- 

*IgG+M (HJBRp°a ; ^5 n>tt) £;gv\ #v^\ £ LT, *bl^ 

h 7 t^>*>- 0 - iiv V h S/^T— If 3 >i/'ay- h ( rfrSRffi ; BRL#) *KJ& 

4-methylumbelliferyl-0-D-galactoside dUBRpn : JRjfeTG^J&^-f t-V^O 
feJSv\ &?&Rj&CD£j»KigB-r3&ft3&£ (Sjfi : 365nnu »3fc : 450nm) 
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y*^5>K©*ipfe*l/9l^fciafc, fgmUT^SMHC class- 

UTi^SMHC class-l^*OjJ83e««:aHS«J:Ufc. &&gMt£&©gsj&nai 
SKfctfS. fSSIU-CV^MHC class- tuIE©S«£ 1 £1--5;fg 
*Mn?«U *Kft^»OJStt!l«»i:l8m4:-«i-«ai"<6«« (Cx2) trJt 

C©^ 1 K^-tSMfcf- h 7*-?* K(i{Srnt.MHC class-I#^©fgm{£iI?Stt 

mi 







CHAP 15 


33.2 nM 


CHAP54 


5.67 nM 


CHAP55 


5.38 nM 


CHAP71 


i 2.76 nM 


CHAP76 


1.88 nM 


CHAP78 


| 2.35 nM 


CHAP79 


S 2.79 nM 


CHAP81 


i 1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


^ CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 


CHAP91 


2.48 nM 
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(KK0U2) histone deacetylasegjjjjfflgStt 

©«fc»*B«-l?,' *f6D3©SS!RTh7^y^hMb^* s , in vitro© 
fcv*T. h>T7Hrf-7-^*»»lR»tt%l!a*-r*c:i:'g:JBlT©»-filiK«k 

fc* h>f7tf7- t'©HS!5liS*S*){C{i$Hf> (J. Biol. Chem.265, 
17174-17179, 1990) <D#& U^oTff ofc. SNJSliB16/BL6iliJ®*^$#fjtS& 
L£fc©£&fflUfc 0 *fflj®£HDA buffer (15 mM U>»*U-«>A % 5%^U -fen 
-;k 0.2 mM EDTA X 1 mM 2-mercaptoethanol , pH 7.5) KSjBU /fctS'X 
4XLtz&. mfoX-mzmtb (2500xg, 10 min) . 1 M (NH 4 ) 2 S0 4 fc£fc|i3 

(NH 4 ) 2 S0 4 jg«*3.5 M*T-±#$fe, fcX h >f7tf7- fe**£tI82-t±^ 
CKDM&lfcHDA buffer y;t/Sm?HDA buffer fi 
histone deacetylaseg^Sfci: UTffl V>/c. 

SM^LT, ^f&SR^TxK ; [ 3 H]acetylated histone H4 peptide£ffl 
Wc. C«[ 3 H]acetylated histone H4 peptideti, \L 7. V ^MON^^Tx 
H ; SGRGKGGKGLGKGGAKRHRKVC ( C* \Z (i 7. x -f > % o ft T * -5 ) % £ L , 

a^-h-rSd^JCkU^o^ (£jSmi00Ml) . £j££25Atl<DlM HC1, 
0.2 MTO£SsJn-0±«>» ^SfST-§JUai^ti/cC 3 H]acetate?:KKJ:x;WT' 

*T, ^bgStt£fro/c. fflgfgttl*. fctt 6 hi stone deacetylase 

^Stt$:50Xia^1-SM«T-^L^ (SOXHfFatt) . 
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CHAP 15 


5.17 nM 


CHAP54 


3.02 nM 


CHAP55 


2. 19 nM 


CHAP71 


2.14 nM 


CHAP76 


3.99 nM 


CHAP78 


3.88 nM 


CHAP79 


3.90 nM 


CHAP81 


0.980 nM 


CHAP82 


1. 12 nM 


CHAP83 


1.95 nM 


CHAP84 


2.22 nM 


CHAP85 


1.96 nM 


CHAP86 


3. 14 nM 


CHAP87 


1.98 nM 


CHAP90 


2.75 nM 


CHAP91 


1.20 nM 



&tokKA\>>TT**7-##X&m%mzttJ&[s'C* MHC class- Ifl^fg 
S0T\ l3ia©MHC class- I#^fgm(EiIftja £*!JfB l/T. «k 6 ilSlBI 



36 



WO 00/52033 PCT/JP00/01 141 

m # © is m 
i. -ft* (i). (D . d") xii ( V") -e/Tt^nwfb?^ 

7* K^g#Xte*<D3&^l$(;:ifg£ft.5&. 
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(5$c^ R„. R, 2 , R 21 &tfR 22 fi, *n?tm±LLx. &£mvmikT 

Z lit to&m&m*tt&bX$*\*&&&3~e<Dftft(D7 

£v>MK*Rl ~5©K&7;i/*U>3£fc£U *fc«E*«7/m^l/>lt 
±®4i'tt«lliK7;mrUV«l±C||^3i«|J6«:»«l/T'bJ:v\ fit, 
(I'") KBivctt, R,„ R.2> Ra.&tfR^©^* < t& l o(i>>^D^^->^ 

3 . laia-®^ ( i ' ) -o^£*is§s#js i ga«©3iu*-r h ^y?- vmm 

4. WE-tt^ d") -e^$*i*ai*?gifBtt©sii«xh7^^K»* 
*xtt^©ie^fl9ir»«$n*ia. 

5. «ria-«« ci'") •e^$ti6f»#siiB«©?!i«7 L hv^y^h*ii 

*#X»*©3M*WC3HSSft*«L 

6 . ffl^jg l ~ 5 ©M*x^(rfa«©^x h y 1-7* KR«((!KlitOX9 
7 . ft#SC l ~ 5 ©fffTti*MiiB«©^x hv^^f K&##3Ui •£©!$!# 
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9. Sta*Ji:UTffiffl$nSi»#^8E«OB3HaiS*. 
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(Rpd3) 



7-fc5^Mbfc*h> 




(Gcn5) 



#<bB3i 




/ \ 



1/2 



WO 00/52033 



PCT/JP00/01141 




2/2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/01141 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07K 5/12, A61K 38/12 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07K 5/12, A61K 38/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
REGISTRY (STN) ,CA(STN) ' 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P,X 



Citation of document, with indication, where appropriate, of the relevant passages 



WO, 99/11659, Al (JAPAN ENERGY CORPORATION), 
11 March, 1999 (11.03.99) 
& AU, 9888885, Al 



Relevant to claim No. 



1-9 



_J Further documents are listed in the continuation of Box C. Q Sec patent family annex. 



Special categories of cited documents: 
'A" document defining die general state of the art which is not 
considered to be of particular relevance 
earlier document but published on or after the roternational filing 
date 

m V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; die claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
21 April, 2000 (21.04.00) 



Date of mailing of the international search report 
02.05.00 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 





l 1 1 

admass- pct/jpoo/01141 


a. amnm-tmrnn^m (.msmnftm (ipcd 

Int.Cl' C07K 5/12. A61K 38/12 




8SS«rfT-ofc«/MS&$f (BBHS&BHB (IPC)) 
Int.Cl' C07K 5/12, A61K 38/12 




REGISTRY (STN) , CA (STN) 


C. 8§a-f-5tK*P,tv53:iK 






ajtg>g§ggjHj; 


P.X 


WO. 99/11659, Al (flcSC^tt^+yOai^S^-) 11.3^.1999 
(11.03.99) & AU, 9888885, Al 


1-9 




RfrSWS. 


taj vnzmm<DS>zxm?nt£<. -tstmim*mt:*rt r TJ B&araBxiifl^B«ic^$nfc*iftT*>oT 
r. rx J »fcBMw>*>«*itT*>oT, stt£it«>*-csn 

fpj SRtbHBitrT. *»offi6«<o±fiosat<t-5fflB r&j K-^vh^r^y-xia 


2 1. 04. 00 


BffnsfteoasB q 2.05.00 


B*B»ff|F/r (ISA/JP) 
BGES^ 10 0-8915 


abb sj- fjja 

SS»-g- 03-3581-1101 


4 B 9 2 8 1 


KB. 3 4 4 8 



«5fcPCT/I SA/2 1 0 (*2*t-S?) (1 998f7^) 



THIS PAGE BLANK (usptoj 



